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(54) Video game apparatus and method 

(57) An inverted polygon data memory stores 
inverted polygon data generated in advance, among 
models to be considered for reflection on a water sur¬ 
face. of those models whose polygon data are stored in 
a polygon data memory. Based on an image display 
graphic command from a CPU, an image display proc¬ 
essor processes graphics data and sends image data to 
a frame buffer. The image display graphic command 
comprises data generated by a graphics data generator 

FIG. 1 


based on the data stored in the inverted polygon data 
memory and the polygon data memory. An image 
including models of the inverted polygon data as being 
reflected on the water surface is displayed in real-time in 
a three-dimensional game space on a display monitor 
so as to be quickly movable in response to movement of 
the viewpoint of a game character that is also displayed 
in the three-dimensional game space. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a video game 
apparatus for displaying in real-time a three-dimen¬ 
sional image on a display screen while the image varies 
depending on the position and direction of movement of 
a game character that moves on a water surface or the 
like displayed in a game space on the display screen 
according to operation of a manual controller, a method 
of displaying a plurality of models iri the game space on 
the display screen of the video game apparatus, and a 
computer-readable recording medium which stores a 
program for controlling the video game apparatus. 

Description of the Prior Art: 

There have been known driving video game appa¬ 
ratus that are played by game players for simulating the 
driving of a vehicle such as an automobile on the dis¬ 
play screen. One type of those driving video game 
apparatus is played by the game player to manipulate a 
displayed game character to ride on a hydroplane for 
thereby simulating the driving of the hydroplane on 
water. 

Attempts have been made to give a realistic look to 
displayed images of such a video game apparatus by 
displaying reflections of nearby buildings, structures, 
and game characters on the displayed water surface. 
There have heretofore been available two major compu¬ 
ter graphic techniques for displaying a water surface 
together with building, structure, and game character 
reflections thereon. 

According to the first computer graphic technique, if 
a game character or a building is displayed as a dot¬ 
matrix image, then the dot-matrix image is vertically 
inverted or another dot-matrix image which is vertically 
inverted from the dot-matrix image is generated in 
advance, and is displayed over a displayed water sur¬ 
face. 

According to the second computer graphic tech¬ 
nique, if a game character or a building is displayed as 
polygons, a reflected image thereof is obtained by a mir¬ 
ror inversion process that carries out successive calcu¬ 
lations to determine how those polygons are reflected 
on a displayed water surface. 

The do-matrix image displayed according to the 
first computer graphic technique is a two-dimensional 
image which represents a reflection on the displayed 
water surface from the position and direction of a certain 
fixed viewpoint. If the game character or the building is 
expressed three-dimensionally. then even when the dot¬ 
matrix image is accurately calculated, it is difficult to dis¬ 
play it so as to follow the position of the viewpoint as the 
game character moves on the water surface. 


The second computer graphic technique allows the 
reflected image to be accurately representative of the 
game character or the building that is displayed as poly¬ 
gons. However, since the successive calculations car- 
5 ried out by the mirror inversion process are time- 
consuming, the second computer graphic technique is 
not suitable for use with video games which are required 
to display images in real-time in quick response to man¬ 
ual operation by the game player. 

10 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a video game apparatus which is capable of dis- 
15 playing in real-time on a display monitor an image, 
reflected on an optical reflecting surface, of models dis¬ 
played in a three-dimensional game space in a manner 
to quickly respond to movement of a viewpoint of a 
game character which is also displayed in the three- 
20 dimensional game space. 

According to the present invention, there is pro¬ 
vided a video game apparatus comprising model data 
memory means for storing coordinates of vertices of 
polygons which make up a plurality of models in a three- 
25 dimensional game space and coordinates of a flat sur¬ 
face in the three-dimensional game space, character 
moving means for moving a game character in the 
three-dimensional game space in response to operation 
by a game player, inverted polygon data output means 
30 for determining coordinates of vertices of polygons 
which are inverted symmetrically with respect to the flat 
surface from those polygons which make up at least one 
of the models, and image display processing means for 
visually displaying the models and the inverted poly- 
35 gons so as to be movable depending on the position of 
a viewpoint of the game character and the direction of a 
line of sight of the game character. 

In response to operation by the game player, the 
game character is moved in the three-dimensional 
40 game space, and the models that are also moved in the 
three-dimensional game space depending on the posi¬ 
tion of the viewpoint of the game character and the 
direction of the line of sight of the game character are 
visually displayed. At this time, the models are displayed 
45 depending on the position of the viewpoint of the game 
character and the direction of the line of sight of the 
game character. The coordinates of vertices of poly¬ 
gons which are inverted symmetrically with respect to 
the flat surface from those polygons which make up at 
50 least one of the models, are determined, and the 
inverted polygons are displayed as models reflected on 
the flat surface depending on the position of the view¬ 
point of the game character and the direction of the line 
of sight of the game character. The video game thus 
55 played by the video game apparatus looks highly realis¬ 
tic to the eye of the game player. 

The image display processing means comprises 
means for displaying the flat surface as an optically 
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reflecting surface. The optically reflecting surface may 
be a water surface of a sea, a lake, or a river, or a build¬ 
ing wall covered with a window glass pane. 

The models include geometric models and struc¬ 
tural models, and the inverted polygon data output 
means comprises means for determining coordinates of 
vertices of inverted polygons of at least one of the struc¬ 
tural models. 

The inverted polygon data output means has 
inverted polygon data memory means for storing the 
determined coordinates of vertices of inverted poly¬ 
gons 

Since the coordinates of vertices of polygons which 
are inverted symmetrically with respect to the flat sur¬ 
face fiom those polygons which make up at least one of 
the models, are determined and stored, ■ the models 
which are-reflected on the flat surface can be displayed 
reliably in real-time without the need for a long period of 
time for calculations. 

The video game apparatus further comprises 
inverted polygon texture data memory means for storing 
texture data to be mapped onto the inverted polygons, 
the image display processing means comprising means 
for displaying the inverted polygons with the texture 
data mapped thereonto. 

If the flat surface is a water surface, then the texture 
data of the polygons of the models reflected on the flat 
surface may be texture data representing dummy waves 
comprising wave patterns superposed on the polygons 
which are not inverted, texture data corrected in color to 
match the color of the water surface, and texture data of 
polygon models whose colors are closer to the color of 
the water surface as their distance from the water sur¬ 
face is greater. These texture data make the video 
game look highly realistic. 

According to the present invention, there is also 
provided a video game apparatus comprising model 
data memory means for storing coordinates of vertices 
of polygons which make up a plurality of models in a 
three-dimensional game space and coordinates of a 
water surface in the three-dimensional game space, 
character moving means for moving a game character 
in the three-dimensional game space in response to 
operation by a game player, and image display process¬ 
ing means for visually displaying the models and the 
inverted polygons so as to be movable depending on 
the position of a viewpoint of the game character and 
the direction of a line of sight of the game character, the 
models including underwater models positioned below 
the water surface, the underwater models comprising 
polygons having vertices whose coordinates are estab¬ 
lished to allow the underwater models to be seen 
refracted through the water surface. 

With this arrangement, in response to operation by 
the game player, the game character is moved in the 
three-dimensional game space, and the models that are 
also moved in the three-dimensional game space 
depending on the position of the viewpoint of the game 


character and the direction of the line of sight of the 
game character are visually displayed. The underwater 
models are displayed depending on the position of the 
viewpoint of the game character and the direction of the 
s line of sight of the game character. The coordinates of 
the vertices of the polygons of the underwater models 
are established to allow the underwater models to be 
seen refracted through the water surface. Because the 
underwater models are displayed as if seen through the 
io water surface, the video game is rendered highly realis¬ 
tic to the eye of the game player. 

According to the present invention, there is further 
provided a method of displaying a plurality of models in 
a three-dimensional game space in a video game appa- 
15 ratus having a game character displayed in the three- 
dimensional game space and movable in response to 
operation by a game player, comprising the steps of 
constructing the models with polygons, establishing a 
flat surface in the three-dimensional game space, deter- 
so mining coordinates of vertices of polygons which are 
inverted symmetrically with respect to the flat surface 
from those polygons which make up at least one of the 
models, and visually displaying the models and the 
inverted polygons so as to be movable depending on 
25 the position of a viewpoint of the game character and 
the direction of a line of sight of the game character. 

According to the present invention, there is also 
provided a computer-readable recording medium which 
stores a game program for operating a video game 
30 apparatus to move a game character in response to 
operation by a game player, in a three-dimensional 
space including a plurality of models comprising poly¬ 
gons and a flat surface, the game program being reada-. 
ble by a computer to operate the video game apparatus 
35 by determining coordinates of vertices of polygons 
which are inverted symmetrically with respect to the flat 
surface from those polygons which make up at least one 
of the models, and visually displaying the models and 
the inverted polygons so as to be movable depending 
40 on the position of a viewpoint of the game character and 
the direction of a line of sight of the game character. 

The above and other objects, features, and advan¬ 
tages of the present invention will become apparent 
from the following description when taken in conjunction 
45 with the accompanying drawings which illustrate a pre¬ 
ferred embodiment of the present invention by way of 
example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so 

FIG. 1 is a block diagram of a video game appara¬ 
tus according to the present invention; 

FIG. 2 is a flowchart of a display process carried out 
by the video game apparatus shown in FIG. 1: and 
55 FIG. 3 is a view showing, by way of example, an 
image displayed in a three-dimensional game 
space on a display monitor of the video game appa¬ 
ratus shown in FIG. 1, the image including reflec- 
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tions on a displayed water surface. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

5 

As shown in FIG. 1, a video game apparatus 
according to the present invention comprises a manual 
controller 1 that can be operated by a game player, a 
display monitor 2 for displaying game images, a CPU 
(Central Processing Unit) 3 for controlling operation of io 
the video game apparatus, a graphics data generator 4 
for generating graphic data, an image display processor 
5 for processing graphics data from the graphics data 
generator 4 into image data to be displayed, a game 
program memory 6 for.storing a video game program, a is 
polygon data memory 7 for storing polygon data, an 
inverted polygon data memory 8 for storing inverted pol¬ 
ygon data, a texture data memory 9 for storing texture 
data, and a RAM (Random-Access Memory) 10 for tem¬ 
porarily storing processed data, and a frame buffer 11 so 
for storing image data to be sent to the display monitor : 

2 . 

Each of the game program memory 6, the polygon 
data memory 7, the inverted polygon data memory 8, 
and the texture data memory 9 comprises a ROM 25 
(Read-Only Memory). 

The manual controller 1 is manually operable by the 
game player while the game player is seeing images 
displayed on the display monitor 2. Control signals pro¬ 
duced by the manual controller 1 as it is operated by the 30 
game player are transmitted to the CPU 3. 

It is assumed that a video game played on the video 
game apparatus is a hydroplane driving simulation 
game in which the game player controls a displayed 
game character to ride on a hydroplane and drive the 35 
hydroplane for thereby simulating the driving of the 
hydroplane on water. 

In response to the operation by the game player of 
the manual controller 1, the CPU 3 controls operation of 
the video game apparatus for playing the hydroplane 40 
driving simulation game according to the game program 
stored in the game program memory 6. The CPU 3 can 
perform the following two major functions A, B: 

A. Viewpoint calculating function: 

Based on a control signal from the manual control¬ 
ler 1, the CPU 3 calculates the distance that the game 
character has moved and the angle through which the 
game character has angularly moved, i.e., calculates 
the position of the viewpoint of the game character and 
the direction of the line of sight of the game character, 
and stores the calculated data in the RAM 10. For 
example, depending on the direction in which a steering 
wheel or a steering control unit on the manual controller 
1 is turned and the angular displacement of the steering 
wheel, the CPU 3 calculates the direction of the line of 
sight of the game character as it varies laterally, and 


also calculates the position of the viewpoint of the game 
character as it varies laterally. When an accelerator 
pedal or an acceleration control unit on the manual con¬ 
troller 1 is depressed or operated to a greater extent, the 
CPU 3 calculates an increased speed of the game char¬ 
acter. 

B. Data input/output function: 

The CPU 3 transmits the calculated data from the 
RAM 10 to the graphics data generator 4 and transmits 
graphics data generated by the graphics data generator 
4 to the image display processor .5. 

The polygon data memory 7 stores the three- 
dimensional coordinates of the vertices of polygons 
which make up models representing various objects, 
such as game characters, geometric features, buildings, 
structures, etc. displayed on the display screen of the 
display monitor 2. 

The inverted polygon data memory 8 stores 
inverted polygon data generated in advance of those 
polygons up to a predetermined height which are to be 
reflected on a displayed water surface among various 
models of buildings, bridges, tunnels, etc. that should be 
taken into consideration for reflection on the displayed 
water surface, of all the models stored in the polygon 
data memory 7. The inverted polygon data stored in the 
inverted polygon data memory 8 represent polygons 
each having vertices whose vertical positions (- z) are 
inversions, with respect to the water surface H (x, y, 0), 
of vertical positions (z) of the vertices of each of poly¬ 
gons above the water surface H (x, y, 0). 

The texture data memory 9 stores texture data 
which are two-dimensional data to be mapped onto the 
inverted polygons. The two-dimensional data to be 
mapped onto the inverted polygons are determined 
depending on the distance from the inverted polygon 
data to the water surface according to the brightness of 
the models reflected on the water surface and also 
according to whether the water surface is a sea water 
surface or a river water surface. 

The graphics data generator 4 executes geometric 
processing such as coordinate transformation and light 
source calculations. Specifically, the graphics data gen¬ 
erator 4 effects coordinate transformation on the coordi¬ 
nate data of each of the vertices of the polygon data 
from the polygon data memory 7 and the inverted poly¬ 
gon data memory 8, and the distance and angle data 
from the CPU 3, for thereby determining new polygon 
vertex coordinate data. The graphics data generator 4 
also effects light source calculations to determine the 
brightness of each of the vertices of the polygons 
depending on the distance up to a hypothetically estab¬ 
lished light source, from the new polygon vertex coordi¬ 
nate data which have been determined. 

Furthermore, the graphics data generator 4 deter¬ 
mines address data in the texture data memory 10 of 
the texture data to be mapped onto the polygons, using 
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the new polygon vertex coordinate data thus deter- When the game player operates the manual con- 

mined. trailer 1 and the manual controller 1 generates a control 


The graphics data generator 4 transmits the various 
data which have been produced back to the CPU 3. 
which then stores the received data in the RAM 10. s 
The image display processor 5 sends image data to 
be displayed to the frame buffer 1 based on an image 
display graphic command from the CPU 3. 

The image display graphic command comprises: 

10 

two-dimensional data of the new polygon vertex 
coordinate data generated by the graphics data 
generator 4, ire., polygon vertex address data rep¬ 
resenting address data in the frame buffer 11; 
address data, representing storage positions in the is 
texture data memory 10, of texture data to be 
mapped onto the polygons; and 
brightness data of the polygons. 

The image display processor 5 maps the texture 20 
data onto the polygons, i.e.. effects a texture mapping 
process for writing texture data corresponding to the 
range of the polygon vertex address data in the frame 
buffer 11. 

The video game apparatus according to the present 25 
invention may be in the form of a video game machine 
for business use, a video game machine for home use. 
or a general personal computer. If the video game appa¬ 
ratus is a video game machine for business use, then 
the manual controller 1 has a steering wheel, an accel- 30 
erator pedal, etc., and the display monitor 2 comprises 
a dedicated CRT or the like. If the video game appara¬ 
tus is a video game machine for home use, then the 
manual controller 1 has a crisscross key and other con¬ 
trol buttons, and the CPU 3, the graphics data generator 35 
4, and the memories are housed in the video game 
machine itself, with the display monitor 2 being often a 
television monitor. If the video game apparatus is a per¬ 
sonal computer, then the manual controller 1 comprises 
a keyboard and an input device such as a mouse, a 40 
track ball, or the like, and the display monitor 2 com¬ 
prises a graphic display monitor, with the CPU 3, the 
graphics data generator 4, and the memories being 
housed in the personal computer. 

If the video game apparatus is a video game 45 
machine for home use or a personal computer, then the 
video game program may initially be recorded in a com¬ 
puter-readable recording medium such as a floppy disk, 
a CD-ROM, a magnetooptical disk, a DVD-ROM, or the 
like, and then read from the recording medium into the so 
video game machine or the personal computer by a 
reading unit therein. 

FIG. 2 shows a display process carried out by the 
video game apparatus shown in FIG. 1. FIG. 3 shows, 
by way of example, an image displayed in a three- ss 
dimensional game space on the display monitor 2, the 
image including reflections on a displayed water sur¬ 
face. 
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signal, the CPU 3 reads control data from the control 
signal in a step SI 00. If the control signal represents 
movement of the game character on the hydroplane, 
i.e., if the position of the viewpoint of the game charac¬ 
ter and the direction of the line of sight of the game char¬ 
acter are moved, the CPU 3 calculates distance and 
angle data of each of the displayed polygons from the 
control data in a step Si 10. 

The calculated distance and angle data are trans¬ 
mitted from the CPU 3 to the graphics data generator 4, 
which then carries out geometric processing such as 
coordinate transformation and light source calculations 
on the transmitted distance and angle data and three- " 

dimensional coordinate data of the vertices of the poly¬ 
gons in a step Si 20. 

The data generated by the graphics data generator 
4 are transmitted through the CPU 3 to the image dis¬ 
play processor 5. The image display processor 5 writes 
image data of a background to be displayed into the 
frame buffer 11 in a step Si30, and then writes polygon 
models and inverted polygon models to be displayed at 
given heights 2 , - z in a step SI 40. Thereafter, the 
image display processor 5 executes a texture mapping > 

process in a step Si50. 

Then, the image display processor 5 writes polygon . ^ 

models representing waves having a thin white texture . 

in a step SI 60, and finally writes objects such as a ....33 

game character and a hydroplane in a step SI 70. 

Through the above process, it is possible to display 
on the display monitor 2 an image which includes a .... 

bridge whose lower and side surfaces are reflected on a 
displayed water surface as shown in FIG. 3. The reflec¬ 
tions on the displayed water surface make the video 
game look realistic, attracting the game player to the 
video game. 

The image shown in FIG. 3 is displayed as seen 
from the hydroplane which is moving on the water sur¬ 
face of a river 21, for example. In the displayed image, a 
bridge 22 over the river 21 has a side surface 23 and a 
lower surface 24 which are reflected as images 23a, 

24a, inverted with respect to a surface H. on the water 
surface of the river 21 . 

Since the inverted polygon models are stored in the 
inverted polygon data memory 8 and supplied to the 
graphics data generator 4, no undue burden is imposed 
on the graphics data generator 4 as ft carries out the 
geometric processing. The graphics data generator 4 
can generate a reflected image of the lower surface 24 
of the bridge 22 , which cannot easily be represented by 
a dot-matrix image, making the video game look realis¬ 
tic. 

The water surface of the river 21 may be displayed 
as a polygon model, and semitransparent texture data 
may be prepared for being mapped onto the polygon 
model of the water surface. 

Instead of the inverted polygon data memory 8 for 
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storing inverted polygon models, the video game appa- space and coordinates of a flat surface in the 

ratus may have a processor for calculating the vertical three-dimensional game space; 


position (- z) of each vertex of the polygons only when 
the inverted polygons need to be displayed. Such a 
processor can process data at a rate higher than a proc¬ 
essor which executes the mirror inversion process. 

Rather than having polygon data for the water sur¬ 
face and waves, the texture data memory 10 may store, 
as texture data of inverted polygon models, dark blue 
texture data representing dummy waves comprising 
wave patterns superposed on the polygons which are 
not inverted, texture data corrected in color to match the 
color of the water surface, and texture data of polygon 
modets whose colors are closer to the color of the water 
surface as their distance from the water surface is 
gieatei With these texture data, it is easily possible to 
produce images that are distorted as if reflected on a 
wavy water surface, so that inverted polygon models 
may be seen as being reflected on the water surface. 

The background image data, the polygon models, 
the inverted polygon models, the polygon models repre¬ 
senting waves, and the game character may be written 
in any order rather than the sequence of the steps Si 30 
- S170 shown in FIG 2 

The process of generating reflected images accord¬ 
ing to the present invention is not limited to the genera¬ 
tion of images reflected on a displayed water surface, 
but may be applied to images reflected on other dis¬ 
played surfaces, e.g., an image reflected on a building 
wall covered with window glass panes. 

The polygon data memory 7 may also store data of 
polygon models to be displayed as underwater images. 
Specifically, the polygon data memory 7 may store data 
of polygon models whose vertex coordinates are com¬ 
pressed at a given ratio for being displayed as underwa¬ 
ter images, with vertex coordinates of the polygon 
models above the water surface being uncompressed. 
The texture data memory 10 may store dark blue texture 
data to be mapped onto those polygon models to be dis¬ 
played as underwater images. If these polygon model 
data and texture data are stored, then it is possible to 
display the underwater polygon models as if seen 
refracted through the water surface, so that the images 
displayed on the display monitor during the video game 
are made highly realistic to the eye of the game player. 

Although a certain preferred embodiment of the 
present invention has been shown and described in 
detail, it should be understood that various changes and 
modifications may be made therein without departing 
from the scope of the appended claims. 

Claims 

1. A video game apparatus comprising: 

model data memory means for storing coordi¬ 
nates of vertices of polygons which make up a 
plurality of models in a three-dimensional game 


character moving means for moving a game 
character in said three-dimensional game 
5 space in response to operation by a game 

player; 

inverted polygon data output means for deter¬ 
mining coordinates of vertices of polygons 
which are inverted symmetrically with respect 
io to said flat surface from those polygons which 

make up at least one of said models; and 
image display processing means for visually 
displaying said models and the inverted poly¬ 
gons so as to be movable depending on the 
is position of a viewpoint of said game character 

and the direction of a line of sight of said game 
character. 

2. A video game apparatus according to claim 1, 
20 wherein said image display processing means 

comprises means for displaying said flat surface as 
an optically reflecting surface. 

3. A video game apparatus according to claim 1, 
25 wherein said models include geometric models and 

structural models; and said inverted polygon data 
output means comprises means for determining 
coordinates of vertices of inverted polygons of at 
least one of said structural models. 

30 

4. A video game apparatus according to claim 1, 
wherein said inverted polygon data output means 
has inverted polygon data memory means for stor¬ 
ing the determined coordinates of vertices of 

35 inverted polygons. 

5. A video game apparatus according to claim 1, fur¬ 
ther comprising: 

40 inverted polygon texture data memory means 

for storing texture data to be mapped onto the 
inverted polygons; 

said image display processing means compris¬ 
ing means for displaying said inverted polygons 
45 with the texture data mapped thereonto. 

6. A video game apparatus according to claim 4, fur-' 
ther comprising: 

so inverted polygon texture data memory means 

for storing texture data to be mapped onto the 
inverted polygons; 

said image display processing means compris¬ 
ing means for displaying said inverted polygons 
55 with the texture data mapped thereonto. 

7. A video game apparatus comprising: 


'' v 
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model data memory means for storing coordi¬ 
nates of vertices of polygons which make up a 
plurality of models in a three-dimensional game 
space and coordinates of a water surface in the 
three-dimensional game space; 
character moving means for moving a game 
character in said three-dimensional game 
space in response to operation by a game 
player; and 

image display processing means for visually 
displaying said models and the inverted poly¬ 
gons so as to be movable depending on the 
position of a viewpoint of said game character 
and the direction of a line of sight of said game 
character; 

said models including underwater models posi¬ 
tioned below said water surface, said underwa¬ 
ter models comprising polygons having 
vertices whose coordinates are established to 
allow the underwater models to be seen 
refracted through said water surface. 

8. A method of displaying a plurality of models in a 
three-dimensional game space in a video game 
apparatus having a game character displayed in the 
three-dimensional game space and movable in 
response to operation by a game player, comprising 
the steps of: 

constructing said models with polygons; 
establishing a flat surface in said three-dimen¬ 
sional game space; 

determining coordinates of vertices of poly¬ 
gons which are inverted symmetrically with 
respect to said flat surface from those polygons 
which make up at least one of said models; and 
visually displaying said models and the 
inverted polygons so as to be movable depend¬ 
ing on the position of a viewpoint of said game 
character and the direction of a line of sight of 
said game character. 

9. A computer-readable recording medium which 
stores a game program for operating a video game 
apparatus to move a game character in response to 
operation by a game player, in a three-dimensional 
space including a plurality of models comprising 
polygons and a flat surface, said game program 
being readable by a computer to operate the video 
game apparatus by: 

determining coordinates of vertices of poly¬ 
gons which are inverted symmetrically with 
respect to said flat surface from those polygons 
which make up at least one of said models; and 
visually displaying said models and the 
inverted polygons so as to be movable depend¬ 
ing on the position of a viewpoint of said game 


character and the direction of a line of sight of 
said game character. 


5 


10 


is 


20 


25 


30 


35 


40 


45 


SO 


55 


BNSDOCID: <EP_0817129A2J_> 








,-ui 

f 


r- EP 0 817 129 A2 


FIG. 2 



9 

BNSDOCID: <EP_0817129A2_1_» 




FIG. 3 


EP 0 817 129 A2 


\ 



6 

0 

0 



10 


.0817129A2 _!_> 


BNSDOCID: <EP. 






EP 0 817 129 A3 




J Europaisches Patentamt 
European Patent Office 

_ Office europeen des brevets 



EP 0 817 129 A3 


(12) EUROPEAN PATENT APPLICATION 

(88) Date of publication A3: (51) Int. Cl. 7 : G06T 15/50, G06T 15/00 

17.05.2000 Bulletin 2000/20 

(43) Date of publication A2: 

07.01.1998 Bulletin 1998/02 


(21) Application number: 97110525.9 


(22) Date of filing: 26.06.1997 


(84) Designated Contracting States: 

(72) Inventors: 

AT BE CH DE DK ES FI FR GB GR IE IT LI LU MC 

• Nomi, Mitsuhiro 

NLPTSE 

Nishinomiya-shi, Hyogo-ken (JP) 


• Kitae, Tadasu 

(30) Priority: 27.06.1996 JP 16784396 

Nishinomiya-shi, Hyogo-ken (JP) 

(71) Applicant: Konami Co., Ltd. 

(74) Representative: 

Kobe-shi, Hyogo-ken (JP) 

Muller-Bore & Partner 


Patentanwalte 


Grafinger Strasse 2 


81671 Munchen (DE) 


(54) Video game apparatus and method 

(57) An inverted polygon data memory stores 
inverted polygon data generated in advance, among 
models to be considered for reflection on a water sur¬ 
face, of those models whose polygon data are stored in 
a polygon data memory. Based on an image display 
graphic command from a CPU, an image display proc¬ 
essor processes graphics data and sends image data to 
a frame buffer. The image display graphic command 
comprises data generated by a graphics data generator 

FIG. 1 


based on the data stored in the inverted polygon data 
memory and the polygon data memory. An image 
including models of the inverted polygon data as being 
reflected on the water surface is displayed in real-time in 
a three-dimensional game space on a display monitor 
so as to be quickly movable in response to movement of 
the viewpoint of a game character that is also displayed 
in the three-dimensional game space. 



2 


BNSDOCia <EP_0817129A3J 


Primed by Xerox (UK) Business Services 
2.16.7 (HR3J/3.6 







EPO FORM 1503 03.82 (P04C01) 


EPO 817129 A3 


\ 

V, 



European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Number 

EP 97 11 0525 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Category 


Citation of document with indication, where appropriate, 
_ot relevant passages_ 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 


WO 95 35554 A (NAMCO LTD ;TAKEDA MASAKI 
(JP); KATO KOMEI (JP)) 

28 December 1995 (1995-12-28) 

& US 5 748 198 A 

* column 3, line 1 - line 15 * 

* column 14, line 47 - line 67 * 


1-9 


G06T15/50 

G06T15/00 


TECHNICAL FIELDS 
SEARCHED <lnLCl.5) 


G06T 


The present search report has been drawn up for ail claims 


Place of search 

BERLIN 


Date of comp loti on of the search 

23 March 2000 


Examiner 

Burgaud, C 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 
Y : particularly relevant if combined with another 
document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 


T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 
after the filing date 
D : document cited In the ^plication 
L : document cited for other reasons 


& : member of the same patent family, corresponding 
document 


BNSDOCID: <EP__0817129A3J_> 


2 






EPO FORM P0459 


EPO 817 129 A3 


I 

i 


ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 97 11 0525 


This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. • 
The members are as contained in the European Patent office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

23-03-2000 


Patent document 
cited in search report 

Publication 

date 

Patent family 
member(s) 

Publication ' 
date 

W0 9535554 A 

28-12-1995 

JP 

8006485 

A 

. 12-01-1996 



GB 

2295949 

A, B 

12-06-1996 



US 

5748198 

A 

05-05-1998 


For more details about this annex : see Off*cial Journal of the European Patent Office, No. 12/82 


3 


BNSDOCIO <EP_0817129A3J_> 









